The SLC11A1 (or NRAMP1) locus on human chromosome 2q35 encodes for the protein solute carrier family 11, member 1. It is expressed in macrophages and involved in the early stages of macrophage priming and activation. Different association studies have shown that the SLC11A1 gene affects susceptibility to infectious diseases and autoimmune inflammatory diseases. Although functional SLC11A1 polymorphisms may account for its role in affecting the susceptibility to these diseases, the positive association can also be because of flanking polymorphisms showing linkage disequilibrium (LD) with this locus. This is the first systematic study to investigate the LD pattern within and around the gene. LD was investigated by genotyping 17 genetic markers in a Chinese population (n ¼ 360). The results indicate that LD is maintained at least 110 kb both upstream and downstream of the locus. The complex LD pattern demands that association studies with SLC11A1 should be carried out with both 5 0 and 3 0 markers. The strong LD between IL8RB and the 5 0 SLC11A1 markers also dictates that IL8RB be tested for association with these diseases. Thus, positive association with SLC11A1 should be interpreted cautiously, and IL8RB should also be considered as a potential candidate susceptibility gene unless proven otherwise.
Introduction
The solute carrier family 11, member 1 (SLC11A1) gene is located on human chromosome 2q35. It is also known as the natural resistance-associated macrophage protein 1 (NRAMP1) gene. It spans a genomic length of 14 kilobase pairs (kb) and contains 15 exons (Figure 1) . 1, 2 The gene encodes for an integral membrane protein with 10-12 putative transmembrane domains, a structural transport motif, an Src homology 3 domain (characteristic of signaling proteins) and a total of five phosphorylation sites for protein kinase C. 3 It is expressed exclusively in macrophages/monocytes and polymorphonuclear leukocytes. 4, 5 The protein acts as a transporter for divalent cations Fe 2+ , Zn 2+ and Mn 2+ and has pleiotropic effects on macrophage activation. [6] [7] [8] [9] In mouse, the homologous gene Slc11a1 (or Nramp1) was shown to determine susceptibility to intracellular pathogens, which is because of the absence of the protein caused by a single nonconservative amino-acid mutation in the fourth transmembrane domain. It was shown that Slc11a1 could regulate and act early in the macrophage activation for antimicrobial activity. [10] [11] [12] [13] This led to the speculation that variants of human SLC11A1 might play a role in controlling resistance to some intracellular infections in humans.
Population and family-based association studies have shown positive association between polymorphisms in SLC11A1 and susceptibility to tuberculosis (TB) in West Africans, Koreans and the Japanese. [14] [15] [16] [17] Association studies have also demonstrated positive association between this gene and other infectious diseases, for example, leprosy type in the West Africans and human immunodeficiency virus (HIV) infection in Columbians. 18, 19 In addition, the SLC11A1 gene also appears associated with autoimmune inflammatory diseases, for example, rheumatoid arthritis (RA) in Canadian Caucasians and Koreans, juvenile rheumatoid arthritis in Latvians, inflammatory bowel disease (IBD) in the Japanese, multiple sclerosis (MS) in South African Caucasians and sarcoidosis in African Americans. [20] [21] [22] [23] [24] [25] However, some linkage studies failed to demonstrate linkage of the gene to these diseases. Two family-based linkage studies in West and South Africans and in Brazilians showed that a marker close to SLC11A1 (the microsatellite D2S1471), but not SLC11A1 itself, had a weak linkage to tuberculosis. 26, 27 It was also found that there was no evidence of linkage of SLC11A1 to leprosy in Indians. 28 Such results may be owing to either SLC11A1 being not the major susceptibility gene for the respective disease in the population under study or the low polymorphic information content of the tested SLC11A1 markers. It is also possible that SLC11A1 may not be the actual susceptibility gene in this chromosomal region but some other genes close to it. 29, 30 In fact, true positive results in association studies indicate either the direct effect of the SLC11A1 gene itself on these diseases or some other genes nearby. The latter situation is because of the phenomenon of linkage disequilibrium (LD). 31 LD refers to the nonrandom association of alleles at different loci within a population. LD extends from a few kb to greater than 100 kb and the LD patterns vary between populations. [32] [33] [34] [35] LD analysis using single nucleotide polymorphisms (SNPs) is now an important strategy for fine-scale mapping of complex disease genes and genes of small effect. [36] [37] [38] [39] In addition, lying close to the SLC11A1 locus are some other potential candidate genes that encode proteins involved in immune response. 40 It is thus important to investigate the extent of LD around the SLC11A locus since the genes within the region in LD with SNPs in the SLC11A1 gene should also be considered as potential candidate susceptibility genes for the diseases investigated by association studies, unless proven otherwise.
Results and discussion
Allele frequencies and Hardy-Weinberg equilibrium The extent of LD within and around the SLC11A1 locus was investigated by genotyping 17 genetic markers for 360 healthy subjects in a Chinese population (Hong Kong). These genetic markers included five SNPs upstream of the SLC11A1 gene, one dinucleotide repeat polymorphism, six SNPs and one insertion/deletion (indel) polymorphism within the gene and four SNPs downstream of the gene (Figures 1 and 2 ). Five SNPs (IL8rb, IL8ra, SLC2, SLC4 and SLC6a) were found in the coding regions and two (IL8ra and SLC6a) of these involved amino-acid substitutions. IL8ra corresponded to S276T in the IL8RA gene and SLC6a to D543N in the SLC11A1 gene.
The SNPs spread across a genomic region of about 350 kb. SNPs outside the SLC11A1 gene were chosen so that they were about 30-40 kb from adjacent SNPs with two exceptions. First, LD6a and LD6b were only 133 bp apart on the same amplified fragment and, in fact, LD6a was newly identified in this study. Second, IL8ra was about 110 kb upstream of LD3. The SNP IL8rb within the IL8RB gene was expected to be close to the IL8ra of the IL8RA gene, 40 but its exact physical location in relation to the IL8RA and SLC11A1 loci was not yet known on the basis of the most updated contig map (NT_005403.10; as of August 2002) in the National Center for Biotechnology Information (NCBI; http:/ /www.ncbi.nlm.nih.gov/).
The allele frequencies of the genetic markers are summarized in Table 1 . The genotypes of these markers were in Hardy-Weinberg proportions except LD5 Linkage disequilibrium around the SLC11A1 locus SP Yip et al (P ¼ 0.018). The frequency (1/17 or 6%) of deviation from Hardy-Weinberg equilibrium is not unexpected in view of the number of genetic markers tested for HardyWeinberg equilibrium. The allele frequencies of the SNPs (IL8rb and IL8ra) within the IL8RB and IL8RA loci were similar to those reported for the Japanese. 41 On the other hand, the distribution pattern of allele frequencies for SNPs within the SLC11A1 gene is more interesting.
For the microsatellite marker (SLC1 or (GT) n ) in the promoter region of the SLC11A1 gene, the major allele was (GT) 9 (or allele 3 in the nomenclature adopted by Searle and Blackwell, 43 Graham et al 44 17, 23 ). The (GT) 10 allele (or allele 2) ranks second in frequency (0.10-0.35), while the classical (GT) 11 allele (or allele 1) is usually the least frequent (o0.05). However, allele 1 was found neither in the current study nor in a recent Japanese study. 23 Instead, allele 7 (or the variant (GT) 11 allele) was found in both studies at a frequency of 0.032 and 0.049, respectively. It has the sequence t(gt) 5 ac (gt) 5 aT(gt) 11 ggcaga(g) 6 and differs by a single nucleotide from allele 1 (the classical (GT) 11 allele) that has the sequence t(gt) 5 ac(gt) 5 aC(gt) 11 ggcaga(g) 6 . These two alleles have the same fragment length and can easily be distinguished by restriction analysis using RsaI. Had we used fragment size entirely to genotype the (GT) n marker, as most previous reports have done, allele 7 would have been mistaken for allele 1. It is very tempting to speculate that allele 7, instead of allele 1, is also found in other Oriental populations. A similar situation occurs between alleles 3 and 5, which are also distinguishable from each other by RsaI digestion. 24, 44 Allele 5 was found in low frequencies in Scots, the German and Afrikaners. In other words, accurate genotyping of the promoter (GT) n polymorphism requires both fragment sizing and RsaI digestion, as has been demonstrated in the present study and in other studies. 24, 44 For markers SLC2 and SLC3, the minor alleles had a frequency of about 0.09 in Chinese ( Table 1 ). The minor allele frequencies had a range of 0.10-0.20 in Asians, 21, 42, 46, 47 Africans 14 and African Americans, 25 while they varied between 0.25 and 0.35 in Caucasians. 19, 42 However, the frequency trend in these populations was found reversed for markers SLC6a and SLC6b. The present study demonstrated a minor allele frequency of 0.135 in Chinese for these two markers. In fact, the minor allele frequencies were rather variable (0.04-0.20) in non-Caucasians, 14, 16, 17, 21, 25, 42, 46 while they tended to be much less common (0.01-0.05) in Caucasians. 19, 42 LD within and around the SLC11A1 locus LD was measured on 360 unrelated individuals, corresponding to 720 haplotypes. Since only genotype data on unrelated individuals were available, two-locus haplotype frequencies were estimated using an iterative procedure, a form of the expectation-maximization (EM) algorithm, 48 implemented by the ASSOCIATE program. 49 Estimated haplotype frequencies were used to derive the disequilibrium parameter D ij (see Methods). LD was expressed as the Lewontin's standardized disequilibrium parameter (D 0 ). 50 This measure performs well in several situations and, unlike the measurement The major allele refers to the more frequent allele and the minor allele the less frequent allele. Here, the (GT)11 allele, or the variant (GT)11 allele to be exact, refers to the allele 7 first reported by Kojima et al 23 and has the sequence t(gt) 5 ac(gt) 5 aT(gt) 11 ggcaga(g) 6 .
e LD6a is a new SNP identified in this study and is located 133 bp upstream of LD6b.
Linkage disequilibrium around the SLC11A1 locus
, is symmetric. 51, 52 In addition, it is applicable to both biallelic SNP and multi-allelic microsatellite data. 52 The absolute value of D 0 varies between 0 (no disequilibrium) and 1 (maximum disequilibrium), and its range is independent of the allele frequencies of the markers. Maximum disequilibrium occurs only when some haplotypes have frequency 0, while intermediate levels imply recombination between markers or recurrent mutation. Assuming that a marker allele and a specific disease susceptibility allele have similar frequencies, the useful power to detect association depends on a value of |D 0 | which approximates to values of 40.33. 32, 53 The requirement of sample size becomes prohibitive beyond this value. For the sake of discussion, a marker pair is said to show moderate or usable LD if |D 0 | is between 0.33 and 0.5, and strong LD if |D 0 | is 0.5 or above (ie at least half the maximum value).
The statistical significance of the allelic association and hence LD between markers was measured by the allelic association component of a contingency table w 2 test and its P-value (output of the ASSOCIATE program). There were 136 pairwise marker combinations among the 17 markers under study ( Figure 3 ). Bonferroni procedure was applied for multiple testing. 54 In order to have an overall significance level (a 0 ) of 0.05, the significance level (a) for each individual testing was obtained from a ¼ 1À(1Àa 0 ) 1/136 and found to be 3.77 Â 10
À4
. Note that these tests might not be all independent of each other as is assumed in the Bonferroni correction, and thus the adjusted individual significance level tends to be conservative.
It is interesting to note that SLC6a and SLC6b were in perfect LD (Table 1 and Figure 3) , which means that exactly two out of the four possible two-locus haplotypes were observed in the Chinese sample under study. The two observed haplotypes were G-TATA and A-----. Thus, these two markers behaved like a single combined marker. Perfect LD was generally also observed in Asians and Caucasians. 16, 21, 42, 55 LD was still maintained strong, but not perfect, in Africans and African Americans, indicating that the G-----haplotype was also found. 14, 25 The eight markers (SLC1-SLC6c) within the SLC11A1 gene were in strong LD with each other with a few exceptions ( Figure 3 ). These exceptions fall into two categories. First, the amount of LD (ie magnitude of |D 0 |) was high for a marker pair, but their allelic association was not statistically significant at the Bonferroni-adjusted significance level. This may reflect the limitation of using D 0 as a measure of LD. 56 Second, the amount of LD was very weak (|D 0 |o0.33) even though the allelic association was statistically significant. This may reflect the fact that even very low levels of LD can be statistically significant in a sufficiently large sample. 56 The few exceptions occurred with SLC4, SLC6a or SLC6b as one member of the marker pair and SLC1 or SLC2 as another member, and also with SLC4 and SLC3. In general, this is consistent with the limited LD data reported for a few other populations. 14, 19, 46 
It should be noted that alleles of SLC3 and SLC6b were significantly associated with each other in the current Chinese sample (|D 0 | ¼ 0.84), but not in Africans. 14 In the latter case, these two markers were also found associated independently and significantly with tuberculosis. This example highlights the difference in LD pattern in different populations even for a small genomic region.
It is obvious that the complex LD pattern for markers within the SLC11A1 gene was because of the presence of SLC4, SLC6a and SLC6b. In fact, these three markers also contributed to the complex LD pattern around the SLC11A1 gene. Basically, they did not show any statistically significant LD with tested markers upstream of LD1 (ie LD2, LD3, IL8ra and IL8rb) or markers downstream of SLC6c (ie LD4 Figure 3 . In a similar way, LD6a contributed to the complex LD pattern in this genomic region: it did not demonstrate any statistically significant LD with all tested markers except LD5, SLC6c and SLC5. Discounting SLC4, SLC6a, SLC6b and LD6a, the other SLC11A1 markers were all in significant LD with upstream markers up to LD3 (about 110 kb upstream of SLC1) and downstream markers up to LD6b (about 110 kb downstream of SLC6c). This conclusion can easily be 'visualized' if one removes these four markers from Figure 3 .
The IL8ra within the IL8RA gene is about 220 kb upstream of SLC1. It only showed significant LD with IL8rb, SLC5 and SLC6c among the tested markers. The strong LD between IL8ra and IL8rb was also demonstrated in the Japanese. 41 On the other hand, IL8rb exhibited significant LD with SLC1, SLC2 and SLC3 (|D 0 |B0.5), but not the other markers. This finding has great significance as will be discussed below.
Decay of LD
The marker pairs were separated by as small as 30 bp (SLC6b and SLC6c) to as large as 343 kb (IL8ra and LD6b) ( Figure 4 ). The negative correlation between |D 0 | and physical distance was striking and highly significant (Po0.001). Spearman's rank correlation coefficient was À0.731 for 71 marker pairs with allelic association Po3.77 Â 10 À4 , À0.796 for 92 marker pairs with allelic association Po0.05 and À0.789 for all marker pairs (excluding all pairs with IL8rb). At this genomic region, statistically significant and usable LD (|D 0 |40.33) was very common up to about 125 kb and could still be detected at about 230 kb. These distances are considerably greater than the 3 kb suggested by simulation studies. 57 However, one common theme emerging from existing LD studies is that the variation in LD at all distances is great and is not predictable from one region to another. 56 A review of published data also shows that LD varies Linkage disequilibrium around the SLC11A1 locus SP Yip et al among populations. All these are not too difficult to understand if one takes into account the factors that influence LD. We know that mutation and recombination have the most evident impact on LD. However, many other factors, those involving demographic aspects of a population in particular, also contribute to the extent and distribution of LD. 56 Consequently, LD should be determined empirically for any specific genomic region and any specific population. Were the current LD study also undertaken for other ethnic groups (eg Caucasian and African), the results obtained could be more representative. However, our current Chinese LD data are consistent with existing limited data on LD within the SLC11A1 gene reported in several other populations, with some differences (see above).
LD around rare alleles is expected to extend farther because such alleles are generally young and there has been less historical opportunity for recombination to break down ancestral haplotypes. 57 Therefore, it is possible that the degree of LD between markers may be a function of their allele frequencies. However, when marker pairs were categorized on the basis of allele frequency range and their D 0 values plotted against physical distance, no obvious relationship was observed between decay of LD and allele frequency (data not shown). This is in contrast with the results reported for another region. 53 Potential candidate genes around the SLC11A1 locus Within the 350 kb genomic region under study, there are 10 loci including the SLC11A1 gene, on the basis of the most updated contig map in NCBI (NT_005403.10; Figure 5 ). Four loci are tentative and were only supported by alignment with mRNA and/or ESTs. They are LOC151306, KIAA1184, LOC151304 and KIAA1594, and their functions are not clear. Two other loci (NLI-IF and VIL1) are found downstream of the SLC11A1 gene, while three other loci (AAMP, ARPC2 and IL8RA) are upstream. Except IL8RA, these genes encode proteins that do not seem to function in immune response, and that do not express uniquely in cells or tissues particularly involved in immune response. 58 These four genes are thus unlikely to be candidates involved in genetic susceptibility for infectious diseases or autoimmune diseases.
Initial physical mapping located SLC11A1 to about B155 kb proximal of VIL1 on chromosome 2q35, with IL8RA and IL8RB lying within the SLC11A1-VIL1 interval and about 10-30 kb proximal of VIL1. 40 However, current contig map (NT_005403.10) locates SLC11A1 to about 3 kb proximal and upstream of VIL1 and places IL8RA about 200 kb upstream of SLC11A1. Although IL8RB may still be close to IL8RA, its exact physical location in relation to IL8RA and SLC11A1 remains to be determined.
The genes IL8RA and IL8RB encode two receptors for interleukin-8 (IL-8), and are expressed in neutrophils. These receptors show 77% amino-acid identity and belong to a family of G-protein-coupled receptors containing seven transmembrane-spanning domains. 59, 60 Although they may also be found on other leucocytes, the responses of these cells to IL-8 are much weaker. 61 IL-8 is an important CXC chemokine for inflammation and is produced by a wide variety of cells when induced by stimulating agents like interleukin-1, tumor necrosis factor and lipoarabinomannan. 62, 63 It attracts and then activates neutrophils after binding with these receptors. IL8RA binds only IL-8 with high affinity, while IL8RB also binds other chemokines with high affinity. 63 One study documented reduced expression of IL8RB, but not IL8RA, in TB patients and when challenged in vitro with mycobacterial antigen (lipoarabinomannan). 64 Another study demonstrated significant reduction in the expression of both receptors on neutrophils in persons with pulmonary TB and/or HIV infection. 65 Since neutrophils are known to play a protective nonphagocytic role in the initial host defense mechanisms against M. tuberculosis, 66, 67 reduced expression of these receptors could impair the chemotactic response of neutrophils to IL-8 and hence the immune response in mycobacterial infection. These findings also highlight the importance of these receptors in neutrophil functions. Neutrophils are also known to play a potential role in the pathogenesis of RA because of their derived products being implicated in tissue damage, and also a role in the pathogenesis of MS and IBD. [68] [69] [70] In other words, IL8RA and IL8RB affect the functions of neutrophils and might play a role in these diseases. Thus, on the basis of biological functions, the genes encoding these receptors are potential candidate genes for these diseases.
Our study presents the first experimental evidence that the IL8rb marker of the IL8RB gene is in significant LD with the 5 0 markers (SLC1-SL3) of the SLC11A1 gene (Figure 3 ). Many studies have reported association between the SLC1 (or (GT) n ) marker and several diseases, which include TB, 14, 17 HIV infection, 19 juvenile Linkage disequilibrium around the SLC11A1 locus SP Yip et al RA, 22 IBD, 23 MS 24 and sarcoidosis. 25 These positive association results can of course be the consequences of the functional polymorphism per se. 43 But, our LD data in conjunction with the biological functions of IL8RB demand that the IL8RB gene should also be tested to prove or disprove its role as a potential candidate susceptibility gene for these diseases.
Our LD data also show that IL8rb is in linkage equilibrium with the markers SLC4-SLC6c, and thus predict that any disease associated with SLC6a and SLC6b, but not SLC1, should not display association with IL8RB markers. This prediction is in fact borne out by existing studies. RA was found associated with SLC6a and SLC6b but not with SLC1-SLC3 in two studies, 20, 21 while no association was found between IL8rb and RA in another study. 41 
Conclusions
This is the first systematic study to investigate the LD pattern within and around the SLC11A1 locus. Markers within SLC11A1 are in significant LD with each other except SLC4, SLC6a and SLC6b. Such a complex LD pattern demands that association studies involving SLC11A1 should be carried out using markers from the 5 0 end (like SLC1) and from the 3 0 end (like SLC6a and SLC6b). The extent of LD is maintained at least about 110 kb both upstream (up to LD3) and downstream (up to LD6b) of the SLC11A1 locus. While IL8ra is in moderate LD with SLC5 and SLC6c, IL8rb is in significant and strong LD with the 5 0 SLC11A1 markers (SLC1-SLC3). Together with the biological functions of the IL8RB gene, this result dictates that diseases demonstrating association with these 5
0 markers should also be tested for association with IL8RB in order to investigate its potential role in these diseases. In other words, positive association with SLC11A1 should be interpreted cautiously, and IL8RB should also be considered as a potential candidate susceptibility gene unless proven otherwise.
Materials and methods

Subjects
A total of 360 anonymized samples were collected from healthy Chinese blood donors in Hong Kong. DNA was extracted from the whole-blood samples by a modified salting-out method. 71 The study was approved by the University Human Subject Ethics Subcommittee.
PCR amplification
A total of 14 primer pairs (Table 2) were designed using the primer design software Oligo (version 6.0, Molecular Biology Insights, Cascade, CO, USA). The primers were used to amplify 14 fragments which contained a total of 17 genetic markers (Figures 1 and 2) . PCR was performed separately for each primer pair in a reaction volume of 25 ml containing the following: 1 Â PCR Buffer II (10 mM Tris-HCl, pH 8.3, 50 mM KCl), 1.5 mM MgCl l2 (2.5 mM for fragment LD3), 0.2 mM of each dNTP, 0.5 mM of each primer, 0.5 unit of AmpliTaq Gold DNA polymerase (Applied Biosystems, Foster City, CA, USA) and 50 ng of genomic DNA. PCR was started by initial denaturation of 10 min at 951C, which was followed by 38 cycles of 20 s at 941C, 20 s at the optimized annealing temperature (Table 2) and 25 s at 721C, plus a final extension of 10 min at 721C.
Genotyping of genetic markers
The genotypes of 16 markers were determined for the collected DNA samples using single-strand conformation polymorphism (SSCP) 72 analysis of 13 PCR fragments (excluding SLC1) in a conventional vertical electrophoresis tank as described by Yip. 73 The gel composition, buffer temperature and duration of electrophoresis specific for each fragment are summarized in Table 2 . SLC1 is a microsatellite marker and was genotyped by determining the fragment size of the fluorescently labeled product in ABI PRISM 310 Genetic Analyzer and the software Genescan (Applied Biosystems, Foster City, CA, USA). The SLC1 PCR product was also separately digested with RsaI (MBI Fermentas, Vilnius, Lithuania) to distinguish alleles 1 and 7, and the digested mixture separated in 12%T/5%C polyacrylamide gel. The bands were visualized using silver staining. 73 Direct DNA sequencing The nucleotide sequences of representative samples showing different SSCP patterns or Genescan peaks were determined by direct sequencing. Fragments were amplified as described above but for 42 cycles and then cleaned up using shrimp alkaline phosphatase and exonuclease I (Amersham Biosciences, Piscataway, NJ, USA). Cycle sequencing was performed on the purified PCR products using the Big Dye Terminator Cycle Sequencing Ready Reaction Kit (version 2; Applied Biosystems, Foster City, CA, USA). The sequencing products were purified using DyeEx Spin Kit (Qiagen, Hilden, Germany) and then analyzed in ABI PRISM 310 Genetic Analyzer according to the manufacturers' instructions. Forward and/or reverse (Table 2) were used as sequencing primers as appropriate.
Statistical analysis
Allele frequencies were calculated using the simple gene counting method. Allelic association between marker pairs was determined in 360 unrelated individuals by estimating haplotype frequencies with an iterative procedure (a form of expectation-maximization algorithm) 48 implemented in the program ASSOCIATE. 49 The program ASSOCIATE was run online in the Human Genome Mapping Project Resource Centre (Hinxton, Cambridge, UK). ASSOCIATE also determines whether the markers are in Hardy-Weinberg equilibrium in the tested population. The program also produces the Pvalue for the statistical significance of allelic association.
Lewontin's LD parameter was calculated as D ij ¼ P ij ÀP i Â P j , where P ij is the observed frequency of haplotype consisting of allele i at one locus and allele j at another locus, and P i and P j are the frequencies of alleles i and j at the respective loci. 50 The standardized Lewontin's LD parameter was obtained as The correlation between |D'| and physical distance in kb was analyzed using the statistical package SPSS (release 11; SPSS Inc., Chicago, IL, USA). The relationship was expressed as Spearman's rank correlation coefficient. All primers were newly designed for this study except three pairs: the NR5u2F1/NR5u2R1 pair was from Bellamy et al, 14 and the NRi2i3F1/ NRi2i3R1 and NRi13F1/NRi13R1 pairs were from Liu et al.
b
Gel type for SSCP refers to polyacrylamide gel of different compositions with or without 5% glycerol incorporated into the gel: type 1, 8%T/ 1%C with 5% glycerol; type 2, 9%T/1%C with 5% glycerol; type 3A, 10%T/1%C; type 3B, 10%T/1%C with 5% glycerol; type 3C, 10%T/4%C with 5% glycerol and type 4, 11%T/1%C with 5% glycerol. %T refers to the total amount of bisacrylamide and bis (in grams) per 100 ml solution and %C is the proportion of monomers (bisacrylamide and bis) that is bis. Underlined bases indicate mismatches with genomic DNA sequences, which were introduced to avoid primer-dimer formation and/or hairpin structure.
